Amendments to the Claims: 

Tliis listing of claims will rq)lace all prior versions, and listings, of claims in the 

application: 
Listing of Claims : 

1 . (Currently Amended) A semiconductor device comprising: 

a first semiconductor layer that is formed from a first semiconductor material; 

a second semiconductor layer that is formed from a second semiconductor material on the 
first semiconductor layer; 

a two-dimensional carrier that is fonned within the first seitiiconductor layer and 'm the 
vicinity of an interface between the fii'st semiconductor layer and the second semiconductor layer; 

a first concave portion that is fornied penetrating at least the second semiconductor layer 
from a primary siurface. which is a top surface, of the second semiconductor layer, and is formed 
from the interface to a predetennined depth in the first semiconductor layer; 

a first electrode that is formed on a bottom surface and side surface of the first concave 
portion and that forms a Schottky junction to the semiconductor layers which contact the bottom 
surface and the side surface of the first concave portion; and 

a second electrode that is formed in an area of the second semiconductor layer that is 
located away from the first electrode and that forms a low resistance contact with the second 
semiconductor layer, 

wherein: 

the primary surface of the second semiconductor layer faces the interface between the first 
semiconductor layer and the second semiconductor layer; 

the first semiconductor material and the second semiconductor material generate a 
piezoelectric polarization by distortion that is generated by the difference in the lattice constant 
between the first semiconductor layer and the second semicond uctor la yer; and 

-2- 



the side surface of the first concave portion is inclined against the interface so that the 
inclination changes the thickness of the second semiconductor layer . 

2. (Currently Amended) A semiconductor device comprising: 

a frst semiconductor layer that is fomed from a first semiconductor mateiial; 

a second semiconductor layer that is formed from a second semiconductor material on the 
first semiconductor layer; 

a two-dimensional carrier that is formed within the first semiconductor layer and in the 
vicinity of an interface between the fii'st semiconductor layer and the second semiconductor layer, 

a first concave portion that is formed from a primary surfac e, which is a top surface, of the 
second semiconductor layer reaching at least the interface, and is formed to a distance that allows 
a quantum, mechanical tunnel effort with the two dimensional earner to be obtained; 

a first electrode that is formed on a bottom surface and a side surface of the first concave 
portion and also formed on the primary surface of the second semiconductor layer surrounding 
the first concave portion, and that forms a Schottky junction to the semiconductor layers which 
contact therewith; and 

a second electrode that is formed in an area of the second semiconductor layer that is 
located away from the first electrode and that forms a low resistance contact with the second 
semiconductor layer, 

wherein: 

the primary surface of the second semiconductor layer faces the interface between the first 
semiconductor layer and the second semiconductor layer; 

the first semiconductor material and the second semiconductor material generate a 
piezoelectric polarization by distortion that is generated by the difference in the lattice constant 
between the first semiconductor layer and the second semiconductor la yer; and 

.3. 



the side surface of the first concave portion is inclined against the interfac e so that the 
inclination changes the thickness of the second semiconductor layer . 

3 . (Currently Amended) A semiconductor device comprising: 

a fi^rst semiconductor layer that is formed from a first semiconductor material; 

a second semiconductor layer that is formed from a second semiconductor material above 
the first semiconductor layer; 

a third semiconductor layer that is sandwiclied between the first semiconductor, layer and 
the second semiconductor layer and that is fontied liaving a thickness that allows a quantum 
mechanical tunnel effect to be obtained; 

a two-dimensional carrier that is formed within the first semiconductor layer and on the 
third semiconductor layer side of the fiirst semiconductor layer; 

a first concave portion that is formed penetrating at least the second semiconductor layer 
from a primary surfac e, which is a top surface, of the second semiconductor layer, and is formed 
from a first interface between the third semiconductor layer and the second semiconductor layer 
to a predetermined depth in the first semiconductor layer; 

a first electrode that is formed on a bottom surface and side surface of the first concave 
portion and that forms a Schottky junction with the semiconductor layers which contact the 
bottom surface and the side surface of the first concave portion; and 

a second electrode that is formed in an area of the second semiconductor layer that is 
located away fi-om the first electrode and that forms a low resistance contact with the second 
semiconductor layer^ 

wherein: 

the-p=ffli Qry surfac e of th e secon d-s emiconductor lay e r fac e s th e fii'st interface betwe ^ rt he 
first sem ieea ductor lazier and the sec ead-se miconductor lay ar; 
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the first scmicoaductor material and the second semicoaductor material generate a 
piezo electric polarization by d istortion t hat is generated by the di fference in the lattice constant 
b etween the first semiconductor la yer and the second semiconductor layer: and 

the side surface of the first concave portion is inclined against a second interface between 
the fii-st semiconductor layer and the third semiconductor layer , and is inclined against the second 
interface between the third semicoaductor layer and the second semiconductor layer . 

4. (Previously Presented) The semiconductor device according to any one of claims 1 to 3, 
wherein there is fiirther provided a second concave poition that is formed from the primary 
surface of the second semiconductor layer penetrating at least the second semiconductor layer, 
and is formed from the interface to a predetermined depth m the first semiconductor layer, and 
wherein 

the second electrode is formed on a bottom surface and side surface of the second concave 
portion, and forms a low resistance contact with the semiconductor layers which contact the 
bottom surface and side surface of the second concave portion, 

5. (Canceled) 

6. (Previously Presented) The semiconductor device according to any one of claims 1 to 3, 
wherein the second electrode is formed from the primary surface of the second semiconductor 
layer to the two-dimensional carrier. 



7. (Canceled) 



8. (Previously Presented) The semiconductor device according to any one of claims 1 to 3, 
wherein, when viewed from a perpendicular direction relative to the pritnaiy surface, the second 
electrode surrounds the first electrode, and the inner surface of the second electrode is formed so 
as to face the outer surface of the first electrode. 

9. (Previously Presented) The semiconductor device according to any one of claims 1 to 3, 
wherein, when viewed from a perpendicular direction relative to the primary surface, the second 
electrode is foi-med so as to surround the first electrode. 

10. (Original) The semiconductor device according to claim 1 or claim 3, wherein the first 
electrode is also formed on the primary surface of the second semiconductor layer that surrounds 
the first concave portion. 

1 1 . (Previously Presented) The semiconductor device according to any one of claims 1 to 3, 
wherein a forward current passes firom the first electrode to the second electrode when a voltage 

is applied from the first electrode to the second electrode, and a reverse current passing from the 
second electrode to the first electrode is restricted when the voltage is applied from the first 
electrode to the second electrode. 

12. (Previously Presented) The semiconductor device according to any one of claims 1 to 3, 
wherein an inclination angle of the side surface of the first concave portion is equal to or greater 
than 10 degrees, and smaller than 90 degrees. 
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